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(54) PARALLEL PROCESSING COMPUTER 

(57)Abstract: 

PURPOSE: To increase the free areas of a memory for a 
parallel processing type computer by reducing the size of the 
program to be loaded In the memory. 
CONSTITUTION: A non-execution instruction NOP part is 
properly deleted out of a description part of a parallel 
processing Instruction consisting of plural fields, so that the size 
of the instruction code part of a program to be loaded in a 
memory 10 is reduced. When the parallel processing instruction 
of the program is carried out, it is checked whether the 
compressed instruction code is equal to only a single instruction 
based on the contents of an instruction description Information 
part 14. If the compressed instruction code is equal to only a 
single instruction, an instruction restoring part 20 fills the fields 
of parallel processing instructions excluding the relevant 
instruction with the NOP parts and restores the parallel processing instruction to be carried out. This 
restored instruction is once stored in an instruction cache 30. Then the restored parallel processing 
instructions stored in the cache 30 are carried out is sequence by an executing unit 60. 
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m%ii'^wmm>\zw&^^tzMmzmmmi^ 

i|#«fi8l5lC|Hl$nfcJEEi|®i%^3- FICM^fr^^^lf A 
-rs ^1 <!:-e7C®3lfe?fll5!iaiSr^3- FSStcU, 

BuiBtt7c$nfc7c(DM^MaifiJ^3- FS)i5Jj^ff-r§ 

[0 00 1] 

F7i'>'3>7-F (OTVL IWtlSfB-r^) mts.E 
OM3?iJ5!iai!3>tfa-5't:fetiT, ;<'f»^t'JKn 

- F s n-5 y n A©#^3 - FiJii-o-y-'f x^jBEJS 

LT^st. >^-i*»?^:'J{::a-FSn&yn^'7A©# 
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[fi!*®Sllf] fct^«VL IWi!M5IJ^^la3>tfa- 
3' K:fe V^Tllff $tl5 v'-'ir^i/ Y Jl/&i^t^3- F 
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[l!Bj75%ftl.J;5i:1-^»ffi] M^MSt/ni^^AIC 
:feJt?)->— ir>->-\';Vi&3-FT», *<^llffSff7it) 
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[0 0 0 5] &t^ii^i'>^^'J4^:?fAW h&^t 
L'fc3>Hi"^tt*V>T, :t'<k-x^>i7'e/Xf-A 

(e^TOStlStBI-^) z)tgi)U&Si:©;<^U©7U 
-XU 775^2. 5^:«;n'1'FTc&o)fc<!:f§, ::©3> 

ifa-^'oo s JiTfNO p ^tr::''Di^7A^S«i 

Lfca:C:5j?^€:U©7U-X'J7*U. 8^:ifmht 

::©:/Dif7AT2;<^f;H 
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[0 0 0 6] t< KT'nif^AMfg'f'tfel'iT, 
^^®&8&C3-F©±a5^)-*t->— 5r>'>^;W^fTffl(' 
T ViTT'D A«^ iC^Fft-r ^ NO P ©f J^l^t^V^ 
«^ic, ±l3^^'J^£35^e^^-rv\ ;i©>^^'J^£ 
;^tStfc«-&> 3>tf3.-3'*#:©^tU£iiiSI^?5;V^ 
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ttsn. +^ y '>:iSfc«A'y7Ti*i®a7csnfcM?ii 
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/O^ff^SfonS, Slff©S[' (^ffltfu(C) 
PtDB;*V>-;&-e, ^^>J07U-XU7*J:I3J£<T 
[0 0 10] 

mmm] m i z.(Dm(D~mmmm?>wL i w 
;:©a>t;a-^i 0 o«, >^^>^^'Ji 

0, #^+Yy->3.3 0, ^^Vi^X^if4 0, 
3-^5 0, #^||ffrLX«yh6 0, kvX^77'f;P 
(ffl.fflkv'X^S) 7 0, *<kt;r-^+-\'y5/a8 0 

[0 0 11] #^llfTn-X>7 h6 0«, fct^^, S;^ 

(7^-;i/F# 1~#4) ;&ffl;lTV^^, ^fT3.X>7h 

6 o©#7^'-;vF# i~#4Ta, I'i^T.^yr^)^ 
o(D^-mmmi 6\zmt':Li^n^^o\zu^xi^ 

So 

[0 0 12] 3>tr3."iS'i 0 OTM^jffla$ns:/D 

^yJ^U, ^(D^uffyh-^mt^h^\z. ^l-gpffiti 
SB (A-h*x^'7>i7 7ia 9 O^^S-f >3'-7x-l'X 
(I/F) 9 2£:frLT^-r>>^^'J 1 Ofc^^ji^n 

[0 0 13] z.(r>%. m^tm^m Q\zw^-^ntz.zr 


0 fc^^atrjggtcfcViT, t;^«o s tc»^^ji*n 

vi«3>ifi-^' 1 0 0 ^mzmML^mzsm%m^ 

'^v^m%\zi.Kt. :/oif7A4'©#^P'&JE*SUi^cC;5^ 

u 1 0 cn~ Hi-^o i&m<nijmm 5 ^# 

SaUT^aiTS. ) p^^>^^U 1 OS, ^^t^^BBl 
2, #^fB^1f«a51 4, :fei;tfx-^'^»l 
^TVi:S„ ±f37'Oi^^A®ffi8l$nfe#^tt^^* U 1 

o®A^:t&«fta5i 2tt&iMsn, #^®ffi*s^^jitMi- 
sffffiiJi^j^faa^it^ai 4t:fei^$n. c:0:/ni/5 
AT^ffi^nsx-^ftx-^'^&^api 6('*&^$n 

5, x-^'^&iN^aJl 6t*ltt3nfcx"^'Dl Oft, 1 
#^SIff3.c::y h 6 0 lC«»&$n5, 

[0 0 14] ^^ij 1 otcD-HsnfcA^ttffiJis^n 

TViS®T> <fe^*&iWgl51 2 43 j; 1X^^12375*^8151 4 

^nrviS. (fet®:/ni^7A7!/WOP&^<#J6a 
MS^tfr^^t^nT, x9-^i-CS) o i:®^^«7C*ff 

?a5rci?)t. 3>t;i-^iooa, *^«75iK2o*5 

J:rX^^ia^«7cfJji|g*a52 2 S«;^.Tti-5. 
[0 0 15] •ri&t)-^, #^EM1»ffig51 40(^$fC5t* 
IS LTffiifit^ nfc#^0^fTltlC, SJii^^SB 2 2 ii\ 
S!lt))i^?)-D2 2;£5!4S1i-?.. •r§t^^«7CgS2 0 
«. #^IBKE1f fg§K ®1f 1 4 tcS^^#^ 
1 2;5^50ff«l^n&#^D 1 2 47C®?^t«7C 
b, tt7C3nfc#^D2 0S*^=^^^>y->i3 0 (S^ 

v^»i«f^^>?XiS'»4o) \zmit^. 
[0 0 16] #^=^^^'7 5/^3 0 t^ttsn^a^^^ 

D2 0ft, ^^kJ^X^'P (^^A*<y77) 4 0®#^ 

/H :/tcSA$n, ;i z.t(^^\mz^^^ a o 

-^5 OICj^DtH^nSo 
[0 0 17] ^^D4 014x3-^^3 OtiDx3-F 

$nsa x3-H5tifci%^ (jifl:NOP£^tr4^® 

D 5 0 tt*ff ax y h 6 0 O 7 1- H 

# 1 ~# 4 \zm\zw<^xi. MjiJMasns, 

[0018] *ff ax-;/ h 6 0 T®ffia^«D 6 0 ttx 

-^'=¥v-y>'3.8 oa&SvnSx-:5'*&Wi 6}C»*Ji 

||ffXX-yF6 0O7^'-;VH#l~#4(C*ViT 
[0 0 19] 0 5H> Hl®M«a3>fc!a-^/0t® 

5^^®EJi^a^«zwr-57D-5"^-hT*s. ^ 
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L, n>tfi-^'l 0 O!0syDy7A<£;^^'J 1 Otcn 
#^7^'-;l/F# 1~#4*^?>75:5VL IW#^1~5 
[0 0 2 0] rUTB, xAiyi^SfT^cC5fc»^iK«e 

[0 0 2 1] ^T, M^^mffilVL IWV-»©>'-'^ 

3n uf->yysT4 0) , AA^nfc^^^n-h'tfc 

xy::^ST4 2) . 

[0 0 2 2] m^iM6 1 -e^-r<t 5 izmmf 

-rS^^iOUO (ADD) fcttro^-^ Ur'y:^ST4 

4. -fxx) , i^iJ^iEKEMgE 1 4 1» ri^^^®^)-^ 
ffj s^1-tt%>icj:0iii^^®&e<£t*>>h rij T 

^•rifffi rioOQj *s##asn5 (Xry:^ST4 ^ 
6) . 

[0 0 2 3] R»*ff-r^#^*n #^ie^ 

4) Hi-T?abD. ;ini45 ri^^w^^frj Sr^t. t 
fc#^fB^1fffiggi4W4f7hM rioooj ff® 

rij ©fiS:^t|wiB?f^ff-r^#^ (ADD) (oy^-JV 
H#l*^t. roj OfiS!&^^^tft7nlttJ$*ffiJft^ 
NOPj5m$n57^'-;Vh*# 2 ~# 4 ?£^f. 

[0 0 24] 1 4 C r 1 i^^©**ff J 

s^tlf^g ri 0 0 oj /i5#^ii*ns<!:. xtt-^ntc so 

^^:3-H;5^eNOPSgfDI^V5fc#^ (ADD) felt 

2tC^&ffl$n5 (Xxy:/ST4 8) . 
^5UT«^l©ffiit8 (NOP OSS**) ^Ji^TTS. 
[0 0 2 5] lf^^lttA^jSnfcliiJ^3-HOft^#^ 

Ttt:^ViOT (Xr77'ST5 2, /-) J*:(Z)^^2*t 
IRDaSn (Xx>yyST5 4) , -^CD^-^OlilPf^fT 

#^ic/0^*g"x>yi7$n5 (x-T>7:/sT4 2) , 
-^fePatHfr^^filt^fclt (SUB) C^xy 
:/sT4 4, -fxx) . Tstiaet^-rck'Stc. 

l3^Eft«§B 1 4 \Z\t r 1 ^<^®^^|iff J Sr^-r 1 1 h\Z 40 

jioi^'^csiisify h rij Tf^fffffi rool 
OJ ;$J»ta*n5 (xxy:/ST4 6) . 

[0 0 2 6] #^t3M1f laSK 1 4 1 r 1 ^^0^!;.^fTj 

s^TM ro 0 1 oj ji^ff^ji^ns t< AA^nfe 

#^3-H;5>5NOPS®0I^V^fc^^ (SUB) m 
Ifi^^il^mm 2\Z^mn^ (Xxy7'ST4 8) . 
o hx^^ 2 ©ffiifig (NOP (DW=K) iimj-r^o 

[0 0 2 7] mm\z. H6©#^3t*fr«.*^jBEififfi 
mtm:fsi-bn^ mmmi4\zu n o o oj ffim^& 

I&fflg|51 2iCHSUB755^»Sn5) . S 5<? 
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e^^^Ax^-riioiznmmnt^^^fim^ (ad 

DtMUL) (Xt->;/:^ST4 4, y-) , 

l2aif«gB14tH, ffiic® rM^mff#^*0 (:3* 
13lfief^fTf^^*^2K±) J ^^fttfetc^m&^is 
#^®ftSSf<y h rij T^tWH ro 1 1 OJ iim 

^E*nS (Xx>y:/ST5 6) o 

[0 0 2 8] #^i2Mif «gi5 1 4 c mm^n^m 
ffj s«i-iff«i ro 1 1 OJ tim^&^n^t m2# 

l~#4tt2ei±) , A:^^nfc#^4'?-®fe® (NO 
P, ADD. MUL, NOP) A«/t'J 1 0 (lt^1&« 
1512) OSfSTHl^X (0X1 0 0 0-0X1 0 0 
3) ICl&tt^nS (Xx'yT'STSS) c C®:i-&»^ 

^4®E«s (NOP®p§^*) aff^fcn-r, ^^ibkEW 
1 4 (cj4i%^4 mrnvTzmomr h wt. ( o 

XI 0 0 0) dt»*a*n5 (Xxy":^ST6 0) . 
[0 0 2 9] »SV^a> i^fe^iafeBttSa514K 

^nmmm =&*-r«^ ro n oj &»^Ji^«*^: 

(Sl2# 1~#41J2U(±) , A:^3Snfc^^4*^e,N 
OPS^O^V^/cfe® (ADD. MUL) &>^tU 1 0 

®0fS7Hi/x (0X1 0 0 o~ox 1 0 0 1) \z^m 

t^^olZLXh^^-^ (7.x>y:/ST5 8) , ;i®«^ 

\t^'^4<Dsm (NOP®i^s) AtfTJi^^nx^o. # 

^ISaiffffiaS 1 4 }c:ttlji>^4 0^fT#^*«: (ADD, 

MUL) mmhitmm<D^m7^u7. (oxioo 

0) *tt:#3i*ns (Xr"y:?'ST6 0) » 

[0 0 3 0] ?^43. Xx-yyST4 41?/"t;fe-5«'& 
(|i|NfSlfT#^*n#^®*-T;5:ViJi^) tLr\t. IW 

(a^®*<f?*t3 2 f<y h@^fi#^T*«)«'&tc#a 

t%^*t3 2-1 ESk'^hWBJI^S^^-^feSt^^i: 

a ®ii-&. ri#^©$.®iiffj tbT\m^i^t}n'f 

(XT-yyST44. y-) . ^®#^*^©^&ffl5fe*i 
lSiJ^IBKE#ffiSI5l4(C*&^$n (Xx>y:/ST5 6) . 

^©abtno^ft^^jjt^tu 1 omMm^iz^m-^ 
(xxy:^ST6 0) . 

[0 0 3 1] #^4»A*3nfc#^3-H®S^#^ 

TfSTSiV^®-? (Xx>y/ST5 2, /-) 'A(D^^5t^ 
mVS-^n (Xr>y:/ST5 4) , ^®#^®i5lf^^ff 
i%^^*^?i-y^^n^ (7.xi/:;^ST4 2) „ ;i®« 

^»lll^^fTlii»^ttlOjtnt (ADD) TJfeD (Xt^-;/ 

^ST4 4, <xx) , ^^mmm^i4\zu ri# 

^®i^afTJ &*-rta:fc}'C:®l^^®e@&k'>;; h 
rij xmt^m ri 0 0 OJ i)mi'^^n^ U^y 
:y'ST4 6) . ^^tBjTgMSSi 4(c1fffi rioooj 
*i«^a*nst, A*^nfc#^3-H30^e,NOP& 
m*)m^rz^i} (add) fciw^^^i&M 1 2 (cm 

(X^>y:/ST4 8) . j:5UT*^5®ffii^ 
(NOP®I^S) 55i«l7-rs. 
[0 0 3 2] ^^5j5«i^#^T»n« (Xx>y:/ST 
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* bfe#ffii^M^Ma#^ 1-5 ( 3 2 H y h*^S 4 12), 

t3M^J(ri!ia-r^l 2 8b'7HVL IW*^) OT6(Z) [004 1] 4lf^y htt»l 4 0^h'i;h4'® Tlj 

:(5«\z^t^o\z&m^n. mmnrz^'^t^o^^ ofii2#i~#4;in;s:0T, Eai$nfc^^2}siifi# 

I2ai«s*^p(*u 1 0 mm^n^. m^iim i -omr&^t'm-^n Uf-yfs t 

[0 0 3 3] gisciQjaaoiig^tUTi^^i&tteRi 2c 1 4> ^x;;^) , ^^2\zMi^t?>^^^mm 2 on 

^iW$n?.#^n-H0!)^th-9-<X»> fJI^UfcNOP § (#^SUB) *i^^».fflSnS Uxy:/ST1 

7c®M^Ma^^3-F©-&fM}--<7:<J;0t)/h^ 6) , 
<&^o #^IB^1f«gn 4®t*<;/ hit^Xli#^*&ffl 10 [0 0 4 2] fSt, 1^i»^2ON0P*t^7c2n (Xx 

SSI 2tl&^sn?5;?5^ofcNOPJ;D*)/jN3t>®T, # «y:/STl 8) > «7U$n&M^J«iaift^2«, i«iJ^=¥ 

^IEKeif^gB14©#ffi{C<t5>^^'J10©«ta<fcO ^5/->:r3 0 (^fc:«#^I/i;X3'»4 0) tD-H$ 
fe, NOFmmV^P^ftZtiZ^^:^=i:U10m (Xx-y:/ST2 0) . 

mom:k^^\ [0 0 4 3] nm\zbx. ^^3<DNOFm7u-^n 

[0 0 3 4] Sfc, ^^lE^lfSiJl 404lf >;/ hS^ (X^^y^/ST 1 8) , «7cSnf::M3^ma^^3 H> 

1 2 \zm-^n?> 3 2 H'y h#^©-|KtLT #^=^^ y'^a. 3 0 (SfcH#^Wi^X^'»4 0) {^D 

#^faatfffii514ti^^^'JCD?^^l4 -H^nS (Xx-y:/ST2 0) . 

i^</j:D ##^tJ2 8h*>y hTlHKS^nS [0 0 4 4] :k\Z. imm^4 (06#1) 

Z.t\ZfS:^) , NOP»iCck5^^Ufi0i!i5)i^*^^©* 7Ci52 0 (CStOii^n U5^«y:/ST1 0) , m&/y 
S7'J-XU7i:UTpl'f>^^U10tS5. -20 fc'^^4®l%^IB^*«^l 4 0l*I^755?x-y^$nS 

[0 0 3 5] m2U. 01OM^J5!ia3>fcra-3'l 0 (X'ry:/ST12) , 

o\z^^^xmn^nmmmmt^yu'-9^-'h-^ [oo4 5] ;icT?tt4Hyh«ffigBi4o#if5;hi^ 

^fcusti. m2\z^n^NOFUytBm0-m <d ru ©|qs#i~#4-&^2a©"T?, ^^4tti^^^ 

^^^7o-5^v-hTa&5« ^oMSK, ^^«7c«B fT^^Sc*t2:3feSt¥ij)£$n5jxx>;/:/STi4, 

2 O|^0A-H'i7X7n>'-yi?Sfc»a>tfaL-3'l 0 y-) o ■r^t0i®#^E]i«7ufiJE^±gi52 2KJ; 

OOV-fi^an-HTSIff-et-g.. DSiJOa^A^^^T?* Ux7^ST2 6) . 

[0 0 3 6] ST, mm^ntc^^i m&m) m [o o 4 6] ^lotjoii^^^t^csi, ^^^Tcm 0 

^ffi7ngg2 0 tmoij^sn af-yzfsTi 0) , §1* tt, ^^mmi 2<Dm (o x 1 0 0 o) 

mm 1 ©id^^iB^tt^as 1 4 oi%^)i»t5^ 4 ®*&*i«iife7 f ( 0 x 1 0 0 0 ^mm^ 4 7 h 
xyi'sns (xt-7^sti2) o 30 1/x^) !&Sffl-r5 (xr>y:/sT2 s) , t^tmi 

[0 0 3 7] 4b'<yMf«14®§k'-yF4'® rij {c^-r^^4 ®^^ffl5fe7 Hl^X (0 x 1 0 0 0-0 x 1 

®fn2#i~#4*ti;s6«, mm^ntc^^imn 003) 35^e,*^4®i^^ (nop. add, mul, 

mnns^mn^mrib^bmi^-^n (xxy:;^sT nop) i^/J^^^tasn?. Uv-y^sTso) . 
1 4, ^xx) , iHi^nzniit^r^i^^mim 201^ [0047] ^15 LTM^^^aisnfcMMJ!La#^4«, 

§ (^^ADD) *tM*ffl$n?. (Xx>y:/ST1 i^^=^^>;;->3.3 0 (*fettt^^k$^Xi5'#4 0) !CD 


ST18) o -r;^*3-^0 3iC^TJ;^t::, ST#^IEi£ ggl 4 0#t'>y h-^J® rij ®?ns#i-#4*t3KT 

1fSgB14 0h->yM®&gtKS1-'57'f-;>F#l 0«^lS) . ^^44'®*ff#^ (ADD. MUL) & 
;5i;|^tti3nS (Xx-y:/STl 8 1) . i^V^T. muz 40 ^0|&»l5fe7F^X (06T**®Ox 1 0 0 0~0x 

mwc\iyhi(om\zmt?>y^ iood *^5«ii*auT*^6 (xx-y:/sT3o) , 

-J^F#lcii*tasnfc1%^ADDJi«fisn, ^*a$nfc*ffi%^ (add. mud (cnop=£# 

®7^-;UF#2~#4trNOP*t#A$n-S (Xx<y lID-r?.«7C«ia (03®Xx^y:/STl 8 1~ST1 8 

7^3X18 2) . 2) S:ff?5:oTt>j;V^. 
[0 0 3 9] :i^hXiEm(D&mm^^ (1 2 8t'>y [O 0 4 8] :i®«'&> IffaSKl 4 4'T«IUttfi/ h 

hVLiwi^^) }t«7c$nfc*^n3:. i%^^¥y-> rij m.-or^>^y (#2) fc*S]®l&^5fe 

i3 0 mc\i^^VPX^m4 0) CD-FSnS 7F^X (0 x 1 0 0 0) ®#^ (ADD) Tt/M^ 

(XT-y^ST2 0) o n, Ma5l4*T2#aiClf-yF rij dSiroTI^^S 

[0 0 4 0] *^l*W*^T:^V^i:^« (Xx-y:/ 7-^-Jl^F (#3) K;^:Ol#tt5fe7 F VX (0x100 

ST 2 2. y-) . ;^:®#^2j5t^^«^gB2 OlCSD 50 1) ®*^ (MUL) dW^tl, IfSSBl 44'Hy F 


6) 0 

[0 0 3 8] t^t. N0P«7C^!ia(CA§ (XT->y7' 


-F$nS (Xxy:/ST3 2) . /^*, ^^4feN0 
PltS©ffi*ig&SltTVJ5*|-&tt (0*t3 4tf>y Fi»i[ 


(6) 

9 

roj ®7'i'-Jl'H #4) tNOP*«fi$n 

[0 0 4 9] ^'^Aifim^^^-Tin.^^t^u {7.7-v-:f 

ST 2 2. y-) , J>J0#^5*i^^«7C»2 Oi'^fO 
Ux>yyST2 4) . mi3a^fc*^5CD^^ 
KKEIf^^l 4©rt§55S^x>>i7$ns (X-r!y:/ST 
12). 4tf>;/ h««g|5l4©#tr>;/h4'0 rij 0?p 
2 # 1 ^ # 4 H 1 JBE*ISnfc#^ 5 ai^NfUfr 

(*^ADD) iim^mn^ Ux<7:/sti6) , 

TSt, ^^5 0NOP/!)ta7C$n Ux>:/'/STl 

0 (*fcBi%^Wi^XiS'»4 0) tD-H$ns (Xr 

>y:/ST2 0) . 

[0 0 5 0] *^5?5?««^^<^7?S5t#H (xxy:/ 

ST 2 2. fXX) . ^^=^^^'>->i3 0 (Sfctt^^ 

C0^<^t3-^'5 Otx3-HSn, x3-HStlfc* 
<&l~5i0tSlff:i.X«/h6 0O7^-;VH#l~#4T 20 
ffi^JiCl^Nfffia^nS (X'ry7'ST3 4) , 
[0 0 5 1] EI 2 CDMaOi^*. ^'1'>;<^'J 1 0(CM 

4 0 C#t3i*nfcllff jtW©^^ 1 ~ 5 «, 0 1 0 t 

#4TM^Kff-r5. 

[0 0 5 2] ^43, m.7t^tlTc^^l~b1fi±X^^^ 

^v'ya.^Q\zi^m^nm^'^x'^'^(D-^\tfs.<^ M so 

a;^IS(Oa7C#^55^4^^yi>a3 0 (XKl/vX^4 
0) fC^gSofc&^fraxy h6 OT^^^ff (Xxy 

Xxy:/ST2 2©MC^^*fTXxy::^*«JfAsn 

[0 0 5 3] ^fc> ^^+^<yva.3 0*SVni#<^l/ 
i^X3'#4 0 fCt^aanfcffiTC^i^ 1 ~ 5 \t^(DMi 

:i0fefe#^*Y 3 0 *5 vHi#^P":?Xi5'S4 

[0 0 5 4] t>U 3>tfa-^'l 0 OdM^^DA'-r ^ 

07^-;l/F# i~#4T*ffsn§^#^;5i3 2^^/ 
h (4/Hh) H^fiT$>5tf n^S, ^^7^3.3 0 

\m7tm 3 2 tf 7 1 0 0 0 fi«f:3 n ta^ so 
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7Ati^a-;P4»©^^IS75n 0 0 oiHiiirt (47-H 
«^©VL lWi$r^TlS:;tn«2 5 OfietW 

mTtmmmm^^u^x^^^^ v j^a 3 0 \zm.^ 

T L 1 5 . H 0«-&liJ:iB^7Clifr'^©:i— A'-7 n-« 
[0 0 5 5] iJ5.S;a:S7C#^)&t^Tiii>^+^y'>a3 0 

^. ^^a7c©fc85ic3>t!:i-iS' 1 0 o^fl^osaa^ 

0 o-e*ffsn^^Di^5At©#^^fc*^UT. 

[0 0 5 6] fiH. n>H3.-3'l 0 0;imffi^>'X^ 
l/i;x^'*fciJ{.5^«7C#^©*a5^)-S«^'^^^?5: 

^\ 

[0 0 5 7] 06 ©MTKr%^ia«g«Sa5 1 4 
ffa:::«i; h6 0©7^-;VHS:a:l^iC©t'«y hW^i: 

u, ffi«i#^©7 ^ -;v Hfig^Sfeif «^a5 1 4 fc^* 
■B-TV^S. ;i©fcJ&BI8{C*-ri:5;a:Ei(SWOi^»^l~ 

fcTca D 1 ~ 5 /OJ#^ns. 

[0 0 5 8] ;^^-e> ^^10j:5ICVL IW^^^iH 
ff*^&l:3U;5^^*7iVii:ttJ, ;i0Slff*i^ (AD 
D) *i7-i'-;i/H# l~#4©£rTjlffSnT'b> V 

x7±x\i. m-7^-)v\'x<Dmf^^'^mn\zmv\ 
If- H©ras*tg#?,-Bititt*^s^*^. - z.x\t/w- 

i4\mrL%mff^ii (add) 07^'-;^Hfi:g1f 

[0 0 5 9] ^(D^^umx\t, ^^mmmwii 4 

rvL IW^^At^ff^^SlOL^^-^Si^Vsj 
5*>^&^J3'J1-«.1f«/tlt^}tTaj; < , If ^g? 1 4 ^£ 1 
t'7 h77i^T«^-rs::i:)0iTt§o 
[0 0 6 0] 08fJ, ^^IB^W^8Bgl4£lf>7h7 
7i^T«^Lfc:l^(C. VL IW^^;0^i:Oi^»ICjEIS 

^■ifll-DtinXh^lfi^ (|g[50Xxy:/ST4 4, ^ 

XX) , mm.mA(r)-yym roj tsn (Xx7^ 

ST4 6) , ^'^i^mUl 2\zmi^^ (ADD) fS^^ 
ffl^n-S (X5">y7'ST4 8) o 
[0 0 6 1] #^4TH^ff^^*U':3fcntT« 
(Xx'y^ST4 4. y-) , «^i514©7 

^i'*^ rij t$n (xr-yT'STse) , #^l#fflBl5 

1 2lC#^4©i|i&»5fe$feffl7Hl'X (0 x 1 0 0 0) Ifi 
^tt$n§ (Xx7:/ST5 8) o r.(Dht^(D9im7 
HkX3!)^SaS-rS47Hl-X (0 x 1 0 0 0-0 x1 


11 

0 0 3) }C#'^45!/t^®SS*&fflSn5 (X^y-^ST 
6 0) . 

[0 0 6 2] m^it. 08®«i9t*ttsNOP^iiaa 

roj (H20XT<y:/STl 6) > 

l&i^gBl 2!(!^6^ff^^ (ADD) ^^OtliLT^in?^ 

S^CS?)7>r-Jl'H#2~#4-£N0PTf«S&T U 

T->y:/STl8), 0 9 (::^-r i 5 1 ^^Tcl" 
^. «7C^nfc^^ 1 ti> 3 0 * i^? 

^Ui^7.l^4 0\zm.m-Sm {7,7-y/ST2 0) . 
[0 0 6 3] A^4 0it«gBl 4(D7 7^*i 

rij *^i[7cfiJ)i=&^i^its (02© 

Xx-yyST2 6) 0 ^V^T;^^U 1 OWTHVXOx 

1 0 0 0~ 0 X 1 0 0 3 £lf-i:U i7.y'y'fST2 
8) , ■^©TFl'T./S^^.SIfT^^ (NOP. ADD, M 

UL, NOP) ^mtavr (xt-^^^sts o) > c 
n&7^-^H#i~#4!csaK-r5o ^5LT#e.n 

fc0 9(c*-r<k5;i*^4l4, ifh^+¥ry'>i3 0*fc 

«fffr^kv'X^4 OtiSSISnS (Xxs/lT'STS ^ 
2) . 

[0 0 6 4] H8©<fc5}'#^t3j2E1f«g5l 4*tllf>y 
h«^©«3j-e». VL I W^if'^omn^^fl^ 1 ^fclt 
©^^, SlfT#^ (^<^1©ADD, ^<^2 0SUB7i 

[0 0 6 5] Him, ^1 ©#^«7C^IJCUfc*tt3 
T^TcStlfcVL IW^^Sf©0iJT*5. ZlJlTtt, 7 
^-;i/h:#UCli?n>7i'ffiS*^ (ADD, SUB) 5<? 
Sm*, 7^'-JPH#2tNOP*/fcK2i7D<yi7S!La 
(MUD SftJ?), 7^-;l'H#3~#4(CNOP 

5, ;i0^JTtt7^-;H*#lt®aSni^r^5!ia}r*l> 

[0 0 6 6] lai 2«, S2 0^^m7C^|lJttfc*^o 
TffiTC^nfeVL IW^^»©«fijT*S. 7 
^-;i/H#lCNOP*fc{t^l®*'^r (ADD) 
{&, 7^'-;H*#2fcN0Ptfctt^2O#^ (SU 
B) S*J&, 7.Y-;l'F#3lrNOP*fcH|g3©^^ 40 

(MUD ^*S6, 7^'-;l/H#4{CNOP*fc«ia^ 
U;^v>m4©#^ (fiJD»#^D I v;;5:f) S*&Tt^ 

[0 0 6 7] ^1 3H, ^3(D^^m7immzVrc'f}^-o 
Ta^u^nfcVL IW#^»©«Ta&So HilTlJ, 4 

(#<^ri~4) «!ia&i-y-<i';i'i:u ^7^-;i/ 
m 1 -s-f ^';i/4'r 1 EttNo p£t^©^^^^fT-rs 

[0 0 6 8] ^i5MKELfc*Jfi^Jti3V^T«, 4t*y h 
(SfcfS 1 H>y h) ^^eaigK 1 4:\t3 2 H'y h^<^^& 50 
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12 

2©ffi}cffl«snTViS*s, ;i©#^EMg|51 4 
«3 2lfy h^^l^iWgPl 2©-8gfcm^».ii^T'&J; 
Vi. fct^as 2lf-y h*4lf.y h (*fc«Hf«yh) 
S^^iaagSl 4®fcis5tfflV>, SO (28b*yh~3 
lt:>yh) ?:ADD, SUB;&:t*O^^IBM©fc&tffl 

[0 0 6 9] J:EUfc*Jfifl»ICJ;n«, VLIWS=l> 
H a - T v' - > J/ Y ^P/^ 3 - H £ SIfT 1- 5 C ^ 
^IBJEgg5)-^^E*ST^5©T. ±SS?a::/n;y7A©-> 

[0 0 7 0] ;i©^, M?iJS©KV^^^ (xA-yi^m© 
>'-^r>v'^;l/n-H-etSNOP;i5^<75:?)) (iifit-f 

ST, i^i^3>-H*taSNOP<0^jfA3nfc:/nif7 

ta-^ (X->''^-X5!j7i!3>tfa-^*) ^''b^£:ffl 

[0 0 7 1] 

[%Bj©^«] r©5!Bj}ci:nn ^^'JCD-Hsn 

s, ffiai3nfc^>/£tt>i^ u ©7 <j -xu 7\tjA<tjio 
Tv^^. ffii^^nfc^^s, ^■©^ff©stc**©*^ 

b |S| 0 IS i£ 7 U -X 'J j( ^ ij 

m«tn«, M^ma3>H:L-^*tj-«;'vffi 

;^:/ni^7A©->-'^>->^;U&llffS, J;Di>?5:ti^ 
[El] Ell B, ^©^?^©-IIJS^SJlC^5 V L I WS 

Mman >tf a-^©«i85r^-r:/D 
[02] m2\t. 0i©M^Jiaa:3>t!a-3'fc:feviT 
5iff ^n-g>ffia*ift?^t5 7D-5^t- h. 

[EI3] g|3«, gI2C:fettSNOP«7CJ!iao-«S|S 
iffi?atS7P-5^¥-h. 

[04] 04tt, m2\z^n^NOFU7€^^(Dmm 

[0 5] 0 5», 01©M^Ba3>lfa-3';^it®5^ 
[06] H6B, 4C>©*'^7^'-Jl/H:^i^B/^^VL I 

w^^*t if ©i 5 tffi^^ns/j^©-M&iiiHJt-s 0. 

[07] 07a, 06O«S|C*3ViTE*ISnfc:VL IW 
[08] 08B, 4t5©#^7^-;l^H;5^5/^?)VL I 
[09] 09H, 0 8®WfC*(^^TjEffi55nfcVL IW 
[010] 01O}J, 4':3©*^7^-;VK55>e);fe5V 

?)0. 

[01 1] 01 IH, 4-S)©^^7^'-;i/H:0^6&SV 


— RIR— 


[012] |g|12tJ, A^<D^^y^-)]/YiS^^U^y 
L I W#^/5tm 2 ©mSmSlj m CS^^^ttll U 7 ^ 

[013] 013tt> 4-30#^7-f'-;WH*^5Ja-5V 
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2 -i^r^ia^ffiTnfiJa^m 3 0 yiy=L. 

□-y, 6 o-#^sif?a->y h (4mmm) . 7o 

=t^V>y->a. 9 0 -^^aiBfigfi, 9 2-^>iS'-7x 


[iai] 


[04] 


1 j*2|#3|#4| 


jxy-»<wiw~~| 


— ^ 


(WH |lOOO j I ADO I I ADD I NOP I HOP I NOP I 


««4 |oi 10 i loxioool I NOP I add| hm-I nqp| 




« y 7 -f -ju Ktaec NOP A 




QEEj 



[09] 


.0 

i 


32-bU {Ec«4lfc128-bitVUW»« 
I ADO I I ADD I MOP I NOP I NCP I 


|oX10ao| I HOP I ADD I MIL I HOP I 


— Rifi— 


(9) 


#ll¥7-l 8 2 16 9 




ST34 


Tyes 


[01 0] 


*«3 


«*2 
•«3 


1 *air*<M»«7^-*KIClM' 


—ST 7— 


(10) 


#M¥7-182 169 


[Ell 3] 


ST181 

Y 


t-Ht 32-blt 
M»12 



#1 

#2 

#3 


) 



ADO 

NOP 

NOP 

NOP 




ADD 



NOP 

KV 

SUB 

NCF 


0 


sue 


*«3 

SUB 

NOP 

NOP 

NOP 




sue 



NOP 

ADD 

MUL 

NOP 


1 


QXtOOO 



ADO 

NOP 

MOP 

NOP 


_0_ 


ADD 






7 


I 









0X1 

000 

NOP 








0X1001 

ADD 








0X1002 

MUL 








0X1 

003 

NOP 



—SIS— 


(11) 
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^ST40 



